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Principal Investigator (give titlfe and degrees): 

v * • 

'iffi/i':. :^J°hn A. Terzakis, M.D. 

: Associate Pathologist 


.... 2. restitution & address: 

I: •/: Lenox Hill Hospital 
v : 7 100 East 77th StTeet 
, vVNew York, N. Y. 10021 


jiV. - . 3. Department(s) where research will be done or collaboration provided: 

Pathology 


■;; v v. 4. Short title of study: 

Inorganic bronchial depositions 


5. Proposed 1 starting-date: 1 Dec. 74 

6 . Estimated time to complete: 3 yeaTS . 

7. Brief description of specific research aims: A: To identify inorganic materials of atomic 

- number greater than 10 and mass greater than 10-17 gm/cc in the cells of the 

• bronchial mucosa of humans having undergone thoracotomy for various lung diseases. 

B: To ultrastructurally localize such inorganic materials in these tissues 

• for correlation with sites of known intracellular function. 

C: To compare the association of such inorganic materials which occur together 
in the same cell for inferences regarding the source of these materials. 
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8. Brief statement of working hypothesis: xh e various etiologic considerations for lung carcinoma and 
other respiratory diseases include atmospheric pollution, occupational causes and 
smoking, all of which deal with materials taken in by the human host. Of the numerous 
materials breathed in by humans, the potential Organic agents are difficult to identify 
in tissues although of great importance. However, inorganic, material can be so 
analyzed by x-ray microanalysis and ultrastructurally localized by concommitant observa¬ 
tion in the scaning-transmission mode of an analytical electron microscope. Thus, one 
instrument performs two important tasks simultaneously. The data gained will serve for 
comparison with existing hypotheses of inorganic materials in the genesis of lung 
diseases (1-9). In this regard, Lewis et al (1-3) have studied cadmium levels in cadaver 
tissues and noted an increase in cadmium content in smokers versus non-smokers. My own 
(preliminary findings using the method proposed has identified chromium, iron, cadmium, 
silicon, calcium, sulphur and a trace potassium in cytoplasmic granules of ciliated 
bronchial mucosa cells of a patient with bronchiectasis, chronic bronchitis and chronic 
non-specific pneumonia. These data bear on the protective functions of the human bronchial 
epithelium. Of course the moving blanket of mucin swept by cilia has long been recognized 
as a first line of defense against foreign materials. However, this preliminary work 
suggests that the ciliated cells participate in phagocytic activity commonly attributed 
to connective tissue macrophages or leucocytes. 


9. Details of experimental design and procedures (append extra pages as necessary) 

\ The tissues are available from 26 patients who had surgical resection at Lenox Hill 
Hospital. They exist in two forms: (i) tissue already fixed and embedded in plastic 
‘ according to conventional techniques of electron microscopy, (ii) tissue from the 
■ same cases fixed in glutaraldehyde only which will be processed without use of osmium 
tetroxide, thus eliminating a material of considerable x-ray scattering ability. The 
.j ' embedded tissues will be cut on the ultramicrotome at a red reflection thickness and 
. ’ sections placed on nylon grids to eliminate scatter noted with metallic type grids. The 

^ principal investigator will supervise the examination of the material at the laboratories 
of the analytical microscope company, e.g. JEOLCO of Medford, Massachusetts. This is 
necessary to insure proper correlation of x-ray data with ultrastructural localization. 

• in the cells of interest. If possible, standards will be constructed.for semi-quantiti- 
zation. Conventional dark-room techniques will be utilized for printing.of electron 
micrographs and spectrographs. Observations on the sectioned material will also be made 
V. utilizing the transmission electron microscopes presently available in our laboratory. 

From the data collected graphs will be constructed relating elements noted with location 
yfr-v in bronchial tree, age of patient, smoking habits of patient, industrial exposure and 
location of patient’s home. Insights regarding the location of inorganic material in 
‘ " mucosal cells will be explored to see if the contention that ciliated bronchial cells 
constitute a second line of defense against foreign materials can be verified. 
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'1^*12: Biographical sketch : . (L. . Bridgeport, Conn.: A.B. - Columbia 

‘•"/^College, 1957; M.D. - N.Y.U. School of Medicine, 1961; internship - Montefiore ' 

Hospital, 1961-1962; instructor in anatomy - N.Y.U. School of Medicine, 1962 - 
•>;/^l964; assistant professor of anatomy - N'.Y.U. School of Medicine, 1964-1965; captain/ 
:'*;ggU.S. Army Medical Corps - Walter Reed Army Institute of Research, 1965 - 1967; resident 
^|din_pathology - Delafield Hospital, 1967-1968; resident in pathology - Lenox Hill 
■'% ^Hospital, 1968-1969; assistant adjunct pathologist - Lenox Hill Hospital 1969-1970; V f ‘. 
«£•;.•(>.Adjunct pathologist - Lenox Hill Hospital, 1971-1973; associate pathologist - Lenox " 
^f/iHill Hospital, 1973-present; clinical assistant professor of pathology - Columbia 
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